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A CONTRIBUTION TO OUR KNOWLEDGE OF THE· 
DEVELOPMENT OF PRUNUS AMERICANA. 
BY R. E~RLE BUCHANAN. 
There is no field more promising of results and none that 
·has received less attention until recently than the investi- · 
gatiori of the more hidden life histories of our cultivated 
plants. The gross anatomy of these plants has long been 
studied. Later we learned of their relationships through 
a study of their grouping and classifications. Lastly, the 
microscope with all its world of technique has been 
brought to the study of the various plant structures. 
'rhe best and most nearly perfect or ideal treatment of 
our cultivated plants can be attained only when we know 
all that is possible regarding their life history and their 
structure; for'·au have their bearing on the problem of 
production, fruitfulness, fertility and hybridization. In 
no other group of plants is this more true than in those to 
which we give the most intensive culture, such as our 
horticultural crops, especially the orchard fruits. 
The early cytological investigations were purely scien-
tific in character, their object the general furthering qf 
our knowledge of life histories and the tracing of rela-
tionships. For this purpose a few plants have become 
almost classical, but almost all of these were non-eco-
nomic. From a study of these forms the greater part of 
the foundations of our knowledge of embryonic develop-
ment has been laid, and the details of the superstructure 
(77) 
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of particular instances rennin alone to be constructed. In 
recent years many interesting and puzzling questions have 
been: raised regarding the life histories and the develop-
ment of many of our cultivated plants. Several investi-
gators have undertaken studies of a few of these problem::;, 
and their results have been most instructive and valuable. 
The contributions which Cannon <5l has made to the study 
of plant hybrids, especially in the maturation of the germ 
cells of the hybrid peas is important as an addition to 
our knowledge of the working of the Mendelian laws. Dr. 
Webber through his investigations of xenia in maize has 
contributed much to our knowledge of the immediate 
effect of pollen on the ovary, and has settled one of the 
most puzzling of cytological and practical problems. 
Attention has been given by various investigators also to 
the subject of fertilization in some of our cultivated plants 
and its bearing on their fertility. Among many might be 
mentioned Profs. Beach and Booth <3J <4> <27J, of the New 
York State Agricultural Experiment Station, who have 
studied the microscopic.appearance of the pollen of the 
grape and its relation to fertility, their results being most 
interesting and valuable. 
. One·of the groups that has received some little attention 
of late years has been that of our cultivated plums. There 
are many interesting problems connected with their polli-
nation and fruiting, their self sterility and their cross 
pollination. Several phases of these problems have been 
worked up by botanists, and horticulturists, most promi-
nent being Prof. E. S. Goff, of the University of Wiscon-
sin, and Prof. F. A. Waugh, of the Vermont Agricultural 
Experiment Station. The former has made a number of 
investigations relative to the abortion of pistils in the 
plum, its frequency and cause. He found that a large per 
cent of the pistils of the Americana group of plums are 
abortive, that is, with pistils incapable of producing fruit. 
Professor Waugh, through a series of years has studied 
quite exhaustively the percentage of abortive pistils, and 
the problems of pollination in plums. 'fhese will be dis-
cussed in another connection. 
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One of the objects of the work undertaken in this con-
nection was that of throwing some light upon the time 
interval between pollination and fertilization in the plu'm. 
It is a common belief among nurserymen and horticultur-
ists that although the pollen is applied to the pistil and 
germinates, fertilization and consequent development of 
the embryo is delayed for some time. This necessitated 
a study of the pistil, ovule and embryo sac in their devel-
opment. A few observations were also made on the per 
cent of aborted pistils in the different plums, and a study 
was made of these aborted pistils to determine, if possible, 
whether the trouble was structu.ral. Observations were 
further made on the different problems that are connected 
with pollination, fertilization and development, including 
a study of the aborted ovule that is to be found in every 
normal plum ovary. 
For a study of the early development of the flower buds, 
material was gathered during the fall and winter and 
sectioned free band. As soon as the buds began to swell 
in the spring, the material was gathered and hardened in 
Chromic acid or .Platinic chlorid for twenty-four to forty-
eight hours. It was then washed, infiltrated and im bedded 
in paraffin, and cut in serial sections. The most satis-
factory stain was the triple stain of Anilin Safrani_n, 
Gentian Violet, Orange G. Many other corn binations 
were tried, but none were more satisfactory'. Material 
was gathered daily just before and during the blooming 
season, and thereafter every second or third day until the 
embryos were mature. The Wyant, one of the Americana 
plums, and the Poole's Pride, one of the Wild Goose type. 
were the forms taken for study. 
According to the observations made at Ames., the first 
indications ~f the formation of the flowers is to be found 
in the fruit buds in the axils of the leaf a little before the 
middle of July. This agrees well with the observations of 
Professor Goff in Wisconsin (9l who finds them formed 
about this time. These flowers make their appearance 
first as slight swellings on the interior of the bud near the 
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tip of the shoot. They slowly enlarge and the pistil and 
floral envelops with the stamens grow out from this little 
knob or swelling. The fioral envelops grow more rapidly 
than the essential organs, and so come to enclose thern as 
in the mature fiower buds. A single pistil is formed, and 
numerous, usually twenty, stamens are born on the calyx. 
From one to five, usually three, flower buds are formed in 
each bud. There seems never to be a flower formed at the 
tip of the growing point in the bud, that is, no terminal 
flower is formed. This has led Goff C9l to decide that the 
flower cluster is a coryrnb. 
By the beginning of winter the flowers are well formed, 
the calyx, corolla, stamens and pistils well differentiated. 
Plate III. The appearance of the bud at this time is repre-
sented in Fig. d, a longitudinal section of the bud of the 
Wyant made December 8, 1903. It will be noted that the 
stamens and the pistils are well developed, the two ovules 
showing as projections from the walls of the ovary. 
It is evident that an abt1ormal season of weather at the 
time of the formation of these flower buds might have an 
influence on their abundance and strength as well as in 
cutting down the reserve food stored up for their use the 
next season. These abnormal conditions might arise as 
the result of drouth, defoliation, insect and fungous en-
mies, etc. Then again a season may be very favorable to 
woody growth, and the tree expands its energies in that 
direction rather than in the formation of flower buds. Too 
much emphasis must not be laid upon these, however, for 
Goff <9 l has found that the dropping of the leaves one year 
does not seriously affect the fertility the year following, 
yet he concludes that the conditions of the previous sum-
mer are very potent as factors in the determination of the 
formation of fruit. buds and the yield. 
During the winter there is little change, the flower in 
all its parts remaining entirely dormant. That this mav 
be a critical time for the flower of some varieties is very 
probable. The consensus of opinion among horticulturists 
seems to be that the winter's cold is often the cause of a 
shortage in fruit, a,nd the failure of many varieties to bear. 
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I'his conclusion is reached by Speer cisi in regard to the 
Minor plum, which failed to fruit at Ames for him, though 
frniting abundantly farther south. Goff also holds this 
opinion, but Waugh c22J declares that this is not tenable, 
as, with the exception of one location which had a uni-
formly high percentage of defective pistils, he found that 
the percentage of defective pistils decreased rather than 
increased northward. Craig(7l gives the percentage of 
fruit buds injured during the winter of '98-99 in Iowa, and 
finds them to vary from 0 per cent to 100 per cent in dif-
ferent varieties and localities. Goff <10J kept records of the 
variations in temperature during several winters, and 
studied the effect of variations in temperature on the buds. 
He comes to the conclusion that very often cold weather 
does much damage. Lord 0 51 goes so far as to claim that 
the abortion of pistils in the plum is caused entirely by 
unfavorable climates. 
During the latter part of March or the first of AprH 
growth is resumed in the flower. Should a cold period! 
intervene at this time it is undoubtedly true that a large 
share of the pistils are killed or rendered abortive. The 
pollen mother cells separate, and by the middle of April 
the buds are noticeably swollen, the anthers increase rapidly 
in size, as do the pistils and the ovules. Early in May the 
blossom opens. The flower varies much in different varie-
ties. 11he single pistil is one celled and bears two ovules. 
There are usually about twenty stamens arranged in a 
double ring. The dehiscence furnishes an abundance of 
pollen. In the normal flowers of most of the varieties cul-
tivated at Ames the pistils and the stamens are about the 
same height. In several forms, notably the Wyant, the 
inner row of stamens opened first, sometimes preceding 
the outer stamens by a day or more. Pollination normally 
takes place almost immediately and the pistil ceases to be 
receptive. Pollination is brought about almost entirely by 
the common honey bee (Apis mellifica Linn). Much has been 
written, concerning the adaptations of Prunus for cross-
poll ination. 
6 
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The time of blossoming, that is, the period of full bloom, 
for the. tree usually lasts from three to five days, or even lon-
ger in unfavorable seasons when pollination does not sooner 
occur. Many of the experiment stations have determined 
the blossoming periods of the various plums at different 
places, Goff in Wisconsin, Waugh in Vermont, Craig in 
Iowa and others. These tables reveal that there is a suc-
cession of blooms in different varieties for several weeks. 
The stigma of the pistil becomes receptive, that is, covered 
with a sticky secretion within a short time after the open-
ing of the flower. If the weather is favorable, pollination 
occurs within a few hours or even minutes. Any one who 
has stood near a plum tree on a bright day with the tree 
in full bloom will realize that with such a buzzing, 
humming host of insects as are present there is little 
· chance that the flower will remain for a long time unpol-
linated. The insects that occur upon 'the flowers have 
qeen collected and named at several stations in the United 
States. 
Robertson <2s) gives the following list of insects found , 
pollinating the plum in Illinois:· Hymenoptera; APrn&; 
A pis mellifica L.; ANDRENID1E. Andrena sayi Rob.; A. 
salicis Rob.; A. cressonii Rob.; A. flavoclypeata Sm.; 
IJ.alictus lerouxii Lep.; H. zephyrus 8m.; H. confusus Sm.; 
H. Stultus Cr.; ColletPs inmqualis Say. Diptera. BoM-
~YLIDJE. Bombylius major L.; SYRPHIDJE. Chrysogaster 
. nitida W d.; C. ustulata L.; Platychirus hyperbureus Staeg.; 
Syrphus americanus W d.; S. ribesi~ L.; .Zvfesograpta gemi-
nata Say.; Sphmrophoria cylindrica Say.; Eristalis dimidi-
atus W d.; Helophilus similis Mcq.; Brachypalpus frontosus 
Lw.; TAcHNIDJE. Gonia frontosa Say.; MuscrnJE. Lucilia 
cresar L.; L. cornicina F.; CoRDYLURID&. Seatophaga 
sq ualida Mg.: Lepidoptera. N YMPHALID..E. Pyrameis 
atalanta L.; P. huntera F.; N OOTUID..lffi Plusia simplex Gn. 
Coleoptera; 0HRYSOMELID..lffi. Orsodachnaatia Ahr. 
Vestal and Garcia <5i found that at the New Mexico 
Station the honey bee ranked first i;n abundance and 
importance as a pollinator, closely followed by the wild 
bees. Cockerell co) in the same territory studied the 
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insects found on one of the wild plums, and found that the 
wild bees ranked first in importance. A few Diptera visit 
the flowers but are of little importance. Waugh (24> 
·gives a list of eighteen Hymenoptera and ten Diptera taken 
from plum blossoms at Denton, Md., Ithaca, N. Y., 
Madison, Wis., and Burlington, Vt. This list includes the 
Apis melli:fica, Linn., several species of Bombus and eight 
species of Andrena. The honey bee is of the greatest 
importance in all cases, though several of the species of 
Andrena are very active. In another connection Waugh(23> 
gives a list of seven Hymenoptera and nine Diptera 
taken in Oklahoma, Maryland, Iowa and Vermont. Very 
few species are identical in the two lists, showing the 
honey bee to be probably the one universal pollinator. 
Collect.ions ma.de in the spring of 1899 at Ames were found 
to contain the following species: 
Hymenoptera. A pis mellifica Linn.; Bombus Virginicus 
Oliv.; Andrena bipunctata Cr. Diptera. Phobia fusciceps. 
The honey bees outnumbered all the other species 
ten to one. The humble bees are too scarce at this season 
to be of importance. 
The flower of the plum secretes a large amount of nectar 
and this proves very attractive to the bees. In the majority 
of the trees the anthers and the stigmas are about on a 
level. The honey bee on alighting on the flower clings to 
the stamens, covering the underside of its body with the 
pollen. This is brushed off upon the stigma of the same or 
other flowers. There is a very marked difference in the 
methods used by the ordinary honey bee and the smaller 
bees as the Andrenas in getting at the nectar. The former 
forces its way into the calyx cnp from above, while the 
latter sips from the edge. of the cup, working its way in 
among the bases of the stamens. They are thus almost 
useless as pollinators as they rarely come in contact with 
the anthers. 
In most flowers then~ are no special external structural 
adaptations to insure cross pollination, the plant seeming. 
to rely very largely on· self sterility to effect a cross. This 
view is not held by: Heideman<15> who finds in the plum 
J 
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an excellent illustration of a plant that is just changing 
from hermaphrodite to bisexual. He places the plums in 
several groups based on the structure of the floweL Those 
groups are as follows, the Dichogamous with some mem-
bers proterogynous and others proterandrous, the Heter-
ostyled with the long and the short styled forms, the Bi-
sexual with :flowers either andromonmcious or gynoclice-
cious, and the Hermaphrodite. In these forms he reads the 
various steps in the future evolution of the flower. It seems 
as though this classification was rather arbitrary, for 
other students of the question have been inclined to 
ascribe these va.riations to climate, etc., rather than to an 
inherent variability. vVaughOiIJ finds that some individ-
uals are markedly proterogynous, the pistil being exposed 
and receptive even before the opening of the blossom, in 
others there is normally a lack of pistils, and still others· 
have very long pistils. Even in this classification we are 
Jed to wonder just how much is due to a natural tendency· 
to vary, ot to abnormal changes brought about by environ-
ment; and whether these could be rightly classed as nat-
ural adaptations to cross pollination. 
· The length of the blossoming season depends very largely 
on the we::Lther. If conditions are favorable the flowers 
are all pollinated within a day or two, and the petals fall 
two or three days later. If pollination does not occur the 
flower remains for several days longer. 
· The pollen tube is formed very soon after the application 
of the pollen to tlrn stigma. It gradually descends through 
the tissue of the style until it reaches the ovule. 'fhe pro-
cess of fertilization occurs in from one to two weeks. One 
of the figures illustrates the pollen grain as it germinates 
in a three per cent dextrose solution. The pollen germinates 
very readily under these conditions. The question of the 
relation of the temperature to the germination has been 
discussed by Goff <9l who finds that some variAties will 
germinate even in cold weather at a temperature of 51° F., 
and would even show some slight power of g1m11ination 
after being: exposed to a freezing temperature. From these. 
facts and the fact that the pollen will germinate after the 
8
Proceedings of the Iowa Academy of Science, Vol. 11 [1903], No. 1, Art. 12
https://scholarworks.uni.edu/pias/vol11/iss1/12
.. IOWA ACADEMY .OF SCIENCES. 85 
lapse of a week if kept in a moist rhamber, he concludes 
that there is not much danger from pollen not germinating 
and fertilizing during cold wet seasons. The anthers of 
the plum will not burst during moist weather, but only in 
dry. 
Leaving these problems, let us retrace our steps, and 
take up a study of. the development of the pistil and its 
contents. At the beginning of winter the pistil. is well 
formed, the ovary with its single cell and two ovules being 
evident. At this time it is about .45 mm. in length, the 
·cells of the ovary is . 21 rrim. by .14-mm. When growth 
commences in the spring the pistil increases rapidly ·in 
size, the style becomes much elongated, and the bifid stigma 
appears. At the time of blooming the ·normal pistil is 
about 4.2 mm. long, the style 3.2 mm. by .14 mm., the 
ovary oval, and about .36. mm. by .. 27 mm. Structurally at 
this time the pistil is as follows: The stigma consists 
of two sticky lobes closely covered by glandular papillffi. 
This forms an ideal receptacle for the pollen as it is carried 
there by the bee. Below these papillrn there is a loose 
cellular tissue, and below this the tissue of the style made 
up of an outer cylinder of narrow cells and an inner vascu-
lar layer surrounding a central cylinder. These cells are 
smaller than those of the interior. The ovary is covered 
by an epidermis the cells of which are rectangular in cross· 
section. The cells are for the most part small and irregu-
lar. After pollination °the style withers and falls away. 
The walls of the ovary become thick fleshy, and the fruit 
ripens as a drupe from 2 to 4 cm. in length. 
Late in the summer of the preceding year the two ovules 
made their appearanc~ as swellings on one side of the wall 
of the ovary. By December they are distinctly recogniz-
able, the ovule having attained a length of 70 microns. At 
this time the arch'esporium can not be made out with cer-
1 ainty. During the vvinter the ovule remains practically un-
changed. Beginning with the latter part of April develop-
ment is quite rapid. At this time it i.naeases rapidly in size, 
and becomes twisted so as to become distinctly amphitrop-
ous. The two ovules seem to be identical as to size and shape, 
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it being impossible to identify the o~ie which is to .become 
abortive. The see::l coats soon grow nearly even with the 
tip of the nucellus. The latter is relatively large. At this 
time great difficulty was found in studying the earliest 
appearance of the archesporium. Development appears 
to be perfectly normal, except that the embryo sac, instead 
of being formed near the apex of the nucellus is formed 
near the ·center, as many as ten or twelve rows of cells be-
ing between it and the apex. Mitosis could be observed in 
some cases, but was not studied owing to the minute size 
of the cells. 
'fhe macros pore is formed normally, and increases rapidly 
i11 size. 11\Then it reaches the length of about 25 microns its 
nucleus divides, one daughter cell giving rise to the antipodctl · 
cells, and the other to the egg cell and the synergids. The 
antipodal cells disappear almost immediately, being indis-
tinguishable very shortly after formation. The endosperm 
nuce1lus is formed by the conjugation of the nuclei from 
either end of the sac. This stage of formation is shown in 
figure c, Plate II. The cells in the lower part of then ucellus 
increase rapidly in number and size, the embryo sac elongates 
in the direction of the micropyle, breaking down those cells 
in this portion of the nucellm:, and corning ultimately to 
occupy a position just below the micropyle. At the stage 
shown in figure c, Plate II, the embryo sac is oval in shape, 
and rather small in comparison with the size of the .egg cells 
and the synergids. These extend neatly half the length of 
· the embryo sctc. 
The embryo sac continues to increase rapidly in size, espe-
ciaJly in length. For a period neither the oosphere nor the 
definitive nucleus changes the synergids and the oosphere 
remaining in their place, and the endosperm nucleus mov-
ing and keeping approximately in the center of the sac. 
After the lapse of several days to a week, the latter begins 
to divide rapidly, and soon fills the entire sac with small 
nuclei. These do not surround themselves with a definite 
cell wall. At this time the embryo sac has reached a . 
length of .525mm. 
10
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At about this time (May 14-21) fertilization occurs. 
There is a great deal of variation in the time, some ovules 
not, being fertilized until a week later than some others. 
Thus in some cases fertilization does not occur until two 
weeks after pollination. Not until the first of June were 
the embryos large enough to be detected by the naked eye. 
There is thus much ground for the belief of many horticul-
turists that fertilization does riot occur for some time after 
pollination. 'I1he embryo increases rapidly in size, absorb-
ing and replacing the endosperm as well as the nucella'r 
tissue. During the time that the embryo sac is increasing 
in size so rapidly, the cells of the nucellus increase in 
number but little; but . enlarge enormously, becoming 
eventually many times as large. The cell walls are very 
thin, and the nucleus almost indiscernable, and are very 
readily displaced . and absorbed by the embryo, which 
comes to fill the entire seed at maturity. 
As has been stated, members of the genus Prunus have 
two ovules, only one o'f which develops. Several inter-
esting facts were found in a study of this ovule. Until 
about the tiine of pollination· there is no perceptible dif-
ference between the ovules, the embryo sacs being per-
fectly normal in each. Very soon, however, it is found that 
one of these ovules has gained the ascendency, and is de-
veloping more rapidly than is ·its mate. The latter ·is 
soon crowded to one side, the tissues of the nucellus be-
come disorganized, and the entire ovule is gradually 
flattened against the wall of the ovary by the pressure of 
the other. A.t length it disappears. The persistence of 
life in the embryo sac even after the partial disintegration 
of the nucellar tissue was especially marked. The egg 
cell and the definitive nucleus with the enclosing sac, all 
staining appearing normal, could be distinguished even 
after the surrounding cells could not be recognized, and 
the entire ovule was shriveled. Fertilization does not occur 
in the other ovule until later, so that it can not be that the 
first ovule fertilized is the one that develops. The fact, 
also, that it is very rare for one to find both ovules matured 
11
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would argue that the abortion was not due to imperfect 
fertilization. 
It is well known to every horticulturist that there are 
very few plums produced or matured in comparison with 
the number of flowers produced. This fact has been dis-
cussed by many' writers, under many heads, such as self-
sterility, abortion of pistils, etc. 
Even a cursory examination of many. of our native 
plums will reveal the fact that there is a large proportion 
of the pistils not functional or abortive. There is a great 
variability in the proportion of abortive pistils in differ-
ent varieties and -different seasons. For instance, the 
Wyant plum in 1903 at Ames bad only 8 per cent of per-
fect ovaries, while the Poole's Pride the same year bad 91 
per cent. In 1904 the Wyant bad about 90 per cent per-
fect or normal ovaries. Goff <14l in 1894 tabulated result£ 
of counting the abortive pistils in 22 varieties, and found 
them to vary fro!Il 0 per cent in the White Nicholas to 38 
per cent in the Marianna. In the Wyant it was 16 per 
cent. Again l13> he mentions that the Moreman produced 
only 29 per cent perfect pistils. As to the variability in 
successive years he finds that the per cent of perfect pistils 
in 1892, '93 and '94 were 83.1 per cent, 66.1 per cent and 
5.3 per cent, respectively. He concludes <11> that the ten-
dency to produce abortive pistils is greater in the year 
following a heavy crop, and vice versa. The number of 
young plums that form after the flower varies directly as 
the perfect pistils. Professor Waugh has also investigated 
this problem with the following results: 
Prunus Americana.... . . . . . . . . .... 27. 6 per cent defective. 
Prunus chicasa ..................... 15.1 per cent defective. 
Prunus hortulana ................. 24.6 per cent defective. 
Prunus domestic'! .................. 5. 6 per cent defective. 
Prunus trifiora ..................... 15. 9 per cent defective. 
Lord <16> found that some trees never had pistils, while 
others that normally produced perfect pistils were without 
them some seasons. One of his shy bearers, Harrison's 
Peach, usually had 90 per cent of the pistils defective. Oth-
ers as the Rollingstone, JJe Soto, etc., rarely have more than 
12
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1 per cent or 2 per cent. Bailey <2l mentions a tree of 
Prunus Americana that never produced pistils. 
'rhe causes for this abortion have been variously stated 
by different authors to be climate, lack of nourishment, or 
an inherent tendency toward bisexuality. Waugh enu-
merates them as: 
1. Physiological character of the plant. 
2. Age of the tree. 
'3. , Health of tree. 
4. Storage of food materials. 
There seems to be a difference in different plums as .to 
the age at which they become abortive. Examination of 
some flowers shows that pistils are entirely absent, in 
others a scarcely recognizable filament and others a with-
ered ovary half the normal size. Some of these latter 
abortive ovaries were sectioned, and in most instances 
were found to contain a normal embryo sac and nuclei, 
while the tissues both of the ovary wall and the nucellus 
were largely disorganized. Evidently then, the archespo-
rium was formed before the destructive influences had 
acted upon the ovary and caused it to degenerate. 'I1his 
shows a remarkable ability to grow and develop on the 
part of the female gametophyte. The abortion in these 
ovaries is certainly then not due to the lack of a perfectly 
formed egg apparatus . 
. Self sterility in the genus Pranus is very marked indeed 
in some of the species. It is this phase of plum, growth 
that has probably received more attention than has any 
other. Especially is this true for the last ten or fifteen 
years. Even when the flowers seem perfect as to the pol-
len and the pistil, the pollen from the same plant or even 
from the same variety is often, impotent. This condition 
is not confined to the genus Prunus alone, for Waite <19l 
after a careful study of the pear came to the conclusion 
that certain varieties must be cross pollinated in order to 
secure good fruit. 'fhe cultivated grapes have also been 
studied by Beach <3> <41 • who finds the same thing to be 
true. Professor Waugh (2oJ covered about 6,fiOO flowers of 
Prurn;is Americana and P. triflora with sacks, preventing 
13
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cross pollination, and from this number only five fruits 
set. From these experiments he decides that all the 
n~tive plums are absolutely self-sterile. That climate is a 
factor is evident from the fact that out of eight varieties 
of plums that bore fruit in 1897 in Missouri according to 
Whitten <25 i all were self-fertile. Heideman <15> has made 
a very elaborate classification of the sexual affinities of the 
Prunus Americana and decides that the only self-fertile 
forms are those with hermaphrodite flowers. Fletcher 18> 
gives a list of varieties of plums self-sterile at Cornell, N_ 
Y. He decided that self-sterility is not a constant charac:-
ter. Orchard fruits in general can not be separated into 
self-st!:ii'ile and self-fertile va~ieties. Craig <7l finds many 
varieties that ar~ sterile at the Iowa Station. Bailey <2> 
also finds varieties self~sterile. This self-impotency in the 
plum has caused the publication of several tables of the 
best pollinators for certain varieties. [t has been shown 
that simultaneity of blooming period does not necessarily 
mean that cross pollination is best. Some varieties have 
a pronounced selective ability. Heideman <15i believes that. 
pollination affinit.ies may be decided by the kind of flower 
borne. According to his classification out of forty-nine 
possible cross pollinations he finds only nine or ten that 
are effective. It is probable that he has over-rated the 
importance of this factor, for Professor Waugh <24> says 
"All our commonly cultivated Japanese and native varie-
ties belon'ging to several different species are quite reli-
ably infertile." 
Another factor affecti:t;ig the plum crop is the so-called 
June drop. About the time that plums reach the size of a. 
coffee be;:i,n many of them fall. It has been suggested 
that the June drop is due in many cases to the non-
fertilization of the ovule. That this is a very plausible 
theory is evident from the results obtained in this study. 
The ovary evidently begins to develop under the influence 
of the germinating pollen, but if through accident fertil~ 
ization does not take place, by June the fruit ceases devel-
opment, shrivels .and falls to the ground. In very few of 
these June drops can embryos be found. That there are 
14
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several other causes that operate to bring this about is 
undoubtedly true, but that this. is one of them is also 
undoubtedly true. 
The above work was undertaken at the instance of 
Dr. L .. H. J;'ammel, Professor of Botany, and his continued 
assistance is gratefully acknowledged. 
BIBLIOGRAPHY. 
( 1) -.-----,Rural New Yorker. 56: 710. 
( 2 ) Bailey, L. H. The Native Cultivated P urns and Cherries. Bull. 
Cornell Univ. Agr. Ex. Sta.. 38. 
( •) Beach, S. A. Notes on Self Pollination in the Grape. New York State 
Agr. Ex. Sta. Ahn. Rept. 11 597. (1792): 
( 4 ) Beach, S. A. Impotency of Grape Pollen. Garden and Forest 6: 199. 
( 5) Cannon, W. A. The Spermatogenesis of Hybrid Peas. Bull. Torr. 
Bot. Club. 30: 519. 
( ') Cockerell, D. A. Some notes on the Entomology of Prunus Bull N. M. 
Agr. Ex. Sta. 27: 132 . 
.(7) Craig, John. Self-Sterility in Plums. Bull. Ia. Agr. Ex. Sta. 46: 238. 
( 8). Fletcher, S. W. Pollination in Orchards. Bull. Cornell Univ. Agr. 
Ex. Sta. 181: 340. 
( 9 ) Goff, E. 8. Origin and Early Development of the Flowers of the 
Pear, Apple, Plum and Cherry. Ann. Rept. Wis. Agr. Ex. Sta. 
16: -289. 
' (1°) Goff, E. S. Degree of Cold Endurable by Buds of Plum and Cherry. 
Ann. Rept. Wis .. Agr. Ex. Sta. 1897: 309-313. 
( 11 ) Goff, E S. Fertility in Plum Flowers. Ann. Rept. Wis. Sta. Agr. Ex. 
Sta. 1896: 232-242. 
(") Goff, E. S. Blossoms of the Plum and Apricot. Ann. Rept. Wis. Agr. 
Ex. Sta. · 1895: 300-303. 
(13 ) Goff, E. S. Flowering and Fertilization of the Native Plum. Ann. Rept. 
Wis. Arg. Ex. Sta. 1894: 347. 
( 14) Goff, E S. Flowering and Fertilization of the Native Plum. Garden 
and Forest. 7: 262. 
(15) Heideman, C. W. H. Sexual Affinities of the Prunus Americana Ann. 
Rept. Minn. Sta. Hort. Soc. 23: 187. (1895). 
( 16 ) Lord, 0. M. Blossoms of Our Native Plums. Ann. Rept. Minn. Sta. 
Hort. Soc. 22: 62, 1894. 
( 17 ) Pammel, L. H. Flower Ecology. 1st ed. 55; 2d ed. Ecology 157. 
( 18 ) Speer, R. P. Wild Plums. Bull. Ia. Agr. Ex. Sta. 4. 
(1') White, M. H. Pollination of Pear Flowers. Bull. Div. Veg. Path. 
U.S. Dept. Agr. 5. 
('0) Waugh, F. A. Problems in Plum Pollination. Ann. Rept. Vt. Agr. 
Ex. Sta. 1896-97: 87-98. 
('1 ) Waugh, F. A. Pollination Affinities cif the Plum. Ann. Rept. Vt. 
Agr. Ex. Sta. 1896·97: 91. 
15
Buchanan: A Contribution to our Knowledge of the Development of Prunus amer
Published by UNI ScholarWorks, 1903
92 IOWA ACADEMY OF SCIENCES. 
( 22) Waugh, F. A. Pollination of the Plum. Bull, Vt. Agr. Ex. Sta. 
53: 47. 
(23) Waugh, F. A. Pollination of Plums. Ann. Rept. Vt. Agr. Ex. Sta. 
12: 189. 
( 24 ) Waugh, F. A. Pollination of Plums. Ann. Rept. Vt. Agr. Ex. Sta. 
ll: 238. 
('6 ) Whitten, J. C. Studies in Plum Pollination. Rept. Mo. Hort. Soc. 
40 (1897): 101. 
('") Miiller. Fertilization of Flowers. English Translation. Darcy W. 
Thompson. 222. 
(27) Booth, N. O. A Study of Grape Pollen. · Bull. Gen. N. Y. Agr .. Ex. 
Sta. 224, 
( 28 ) Robertson, Chas. Flowers and Insects. Trans. St. Louis Acad. Sci. 
6: 435. 
Fi~. a. 
Fig.· b. 
Fig. c. 
Fig. d. 
Fi{. e. 
Fig. f. 
Fig. g. 
Fig. h. 
Fig. i. 
Fig. j. 
Fig. k. 
Fig. I. 
Fig. m. 
Fig. n. 
EXPLANATION OF PLATES. 
PLATE VI, 
A flower of plum showing stamens of two lengths, the shorter 
maturing first. 
A flower of a Japanese hybrid showing the stamens of two lengths, 
both maturing at the same time. 
A flower of the Wyant plum. 
A flower of Prunus dorilestica showing the slender pistil. 
A flower of the Wolf showing a perfect pistil. 
A flower of the Poole's Pride, young flower just opened. 
A flower of the Wyant. 
A flower of the Poole's Pride. 
A flower of the Surprise. 
A flower of the Wolf. 
A flower of the plum. showing the method followed by the small 
bees in procuring nectar. These bees rarely affect pollination. 
:j3ee showing the pollen bags. 
Flower of the plum showing the method of the larger bees, such 
as the honey bees, when securing nectar. These forms are 
good pollinators. 
A flower of the Wolf showing an abortive pistil. 
PLATE VII. 
Fig. a-. Embryo sac of the Wyant April 26. 17.5 long. 
Fig. b. An ovule of the Wyant showing the deeply placed Embryo sac. 
April 26. 
Fig. c. Embryo sac of the Wyant, May 5, 48 long. Egg nucleus, defini· 
tive nucleus and two synergids shown. 
Fig. d. Embryo sac of the Poole's Pride, May 14. 525 long. Showing-
great development of the sac without increase in the number 
of the contained nuclei. Definitive nucleus and two synergids · 
shown. 
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Fig. e. Embryo sac of the Poole's Pride, May 9. Showing the syuergids, 
egg cell and definitive nucleus. 
Fig. f. Embryo sac from the second ovule of the same ovary as e. 
Normal, showing no s)gns·of abortion. 
Fig. g. Wyant ovule showing the embryo sac, seed coats and nucellus. 
Fig. h. 
Fig. i. 
May 5. 
Embryo sac of the Poole's Pride, May 14. 
Embryo sac of the Poolt,'s Pride, May 14. 
PLATE VIII. 
105 in !en gth. 
Fig. a. An abortive ovary of the Wyant Plum, May 5, all tl;e tissues 
disorganized and dead with the exception of the embryo sac 
itself. 
Fig. b. Abortive ovule of the Wyant showing the nuclei still vigorous and 
apparently normal in the embryo sac. May 5. 
Fig. c. Ovary of the Wyant showing the two normal ovules previous to 
the abortion of one of them. 
Fig. d. Longitudinal section of the plum flower in December. 
Fig. e. Abortive ovule of the Wyant showing the normal embryo sac. 
This is an abortive ovule of a normal ovary. 
Fig. f·g. Longitudinal section of the pistils of the Wyant Plum. 
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PLATE Vl. 
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PLATE VlII. 
f 
d 
e 
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